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A simulation module to practice hydraulic mechanical govermors and its adjustment
characteristics for stability
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Abstract:  Prime movers in engine rooms inherently are much affected by the adjustment of their governors
for the steady state and transient properties, consequently requiring that marine engineers shall be well familiar
with the way to manage governor dials for normal operation. The hydro-mechanical governors basically have
different control characteristics and adjustment parameters of stability from digital governors. The former in-
clude compensation mechanism using dash pot while the control algorithm of the latter is usually based on
the PID action. This study is for configuring a simulation module to let trainees practice how to adjust dials
for stability on hydraulic governors in the view that the practice by real governors and engines is time con-
suming and high cost for operation.

The governor module includes the adjusting points such as speed set, speed droop, needle valve and compen-
sation pointer with engine module of 2™ order coupled. The results of simulation showed satisfactory re-
sponses as a training tool for the adjustment of control parameters.

Keywords: Hydro-mechanical governors, Compensation adjustment, Speed droop, Simulators, Adjustment prac-
tice

1. A & justment)> H= o A e HrWEE Sl &
Fohs o A MRS FAE] f% =

FA71AIA A el B33 (compensation ad-

T Corresponding Author: Division of Education and Reserarch, Korea Institute of Maritime and Fisheries Technology,
367 Haeyang-ro, Yeongdo-gu, Busan, Korea, E-mail: panamo@hanmail.net, Tel: 051-620-5850



A7t dasich AMye] S YUAdE A
Hel f7iAd ez A7) g 4 e o F
txd AHYE PID G4kl o)k Aloik2]

o] oj
ol BE AWy e] e XE v AIRIS
ARATE A= el {942 AU e H
g AlRle] x7go] glom BAdEzS A% 7%
(feedback) AT & HEHo 7 ZTA7|= WO

= P x40 Oﬂ%% fzu}[l][z]

GN4 WA ol S UA ol Tl
4 AN E dAZES o)f PR 957 $H
o AAEAe] et Txeln 24 AdS
olafat7]el ojelgol o Atk

¥ AU Ao] seuEe] Folx 27
Agel BAYY vEuz dolE ofssh: Ho

valve)9} R S1E|(Compensation pointer) = -3
o gm Gokal Ay AA =A- =ds3t
Moz sl ¢1gk MMI (Man  Machine
Interface) & LFERRATE AE {92 Aol A
g8 A UEHEY e HAEIHE

AN AL5E REQAR A5 oF 24

o

sutd A A Yol g 83 A] 4378 #5%.(2013. 7)

)
o

=

w7 g,

2. Al EH o)A 2E9 ?*4

Figure 12 A|&®lo] F4-& e} =
ojtt. Aol &XEA % (Speed set)FJr o=
T2 e SRA57E Fojxa A5 H(Fuel
rack)} S ZEA s =2 gl |, Ao 9% 3}
A2 Vel £35S (Speed droop), BAFES]
Ef(Compensation pointer), 1S '#H (Needle valve),
=2 A g(Load limit) 213 2A 942 Aol
A ARERA FolAE 2ARES dekdtt
[3104].

2

=
=
=

=

A

s
a
R

=

Speed Droop
Comp. Pointer
Needle Valve Load
Load Limit @ Jr
Speed o P o
Gay —>1 Governor _)IRE:L Engine L::::

!

Figure 1: Design of system MMI

Figure 2= Figure 1S A&552 ] A2l 34
(MMNo.2 FAg Aot} <dxldl= 7]&(Start),
8A(Stop) ol A ES Ao B3, <l
%’—o}é 248 A= Aot e ZA s
9 ke ¥ E(Up-down button)o] itk Ay
Az 71l B0l Fas] A A7) v
2% g 7Ee] 24 o Alse] RUHE F
o Aoy 9% AvY mEE A4 A
o AdelM vpehtb 24 tolde Pgsta
A% SD, SS, LL, SS Ind, NV 2 Comp: z+z}
Speed droop, Speed set, Load limit, Speed set in-
dicator 2 Compensation pointerS WERH™ SD, LL,
SS Inde] =AHL thold Reke] R =E A
ol AlE L ey A 2L Jrid HEE
of o m HAGS MY 4 glom 17N
SSe] thold2 AWy el £ HAS 93 3]
o Wolmw rky wERE Zheth

A o] AAET HAst 24l e &
g = el AT (Fuel rack)¥ AT

(Engine speed)e] A7|= selet &= Qi)

el
=

Y

>'_|_4_r‘|_,r-{ﬂ:



=100 HPM

_—

Engine Specd

_ 0
= 1] 'Eﬂ:.

%3 Start  Stop

= Diesel Engine
Governor ¥

Figure 2: Design of system MMI

31 MY 2=

T4 Al B (compensation) 3] =
7F WE wf A5 FARS SA
Hope <zl S@AIZHE awfste] 3
ol & A|AA|7|= YAIA 23| == F(transient speed

droop)®] FeNE ABRHE HolA SR 3
o SFeek. ol ths) 2FEEFOR Hels =
e APINA 2o

= E=(steady state speed
o

Aol ols) Ay vy sumyel 4y &ug

AStA| 71X RE T E 1) BAEA = AR A
H]

40 = o oo

fo o N>
S o N
4 o
o S
doy rlo ~N
- N
€
o X%
=) rE
N
m: %—u
N
2
)
2
=)
Mo
o
I T

=
o ;
= T
> o g
= >
9
M = N
o rlr
F -
3 }‘?34
Npe®T
i,
TEFEL
iz X
Boox 2 0 1M

AaA7IE BAZE Ha v
A71A N, , N, ¥V = 747 A45%E, A3

Gramtd AR Yol P eh3] A A|37¢ #|5%.(2013. 7)

¥
¥
L5 w5
=
1+ T;s

Figure 3: Block diagram of governor

Z(Fuel rack)

= 3 =
Ky BTN ASE A% Aol

s
Y
>,

o3t

T

o ¢

T

=

z

BN

ox

2

:?g‘

ofl

rot

R

shelgl M) f
AZ ekl
& ol5o.mA

M
ko
[
il
hi?
o
@
51N

_|_4

po

o

Bui)

i3

rlo

5=l

Ho

Tﬁ lo,
o

oL —

o of

Lo

of\

-
N
=2
lo
o
k]
o
Moo
2y rlr

o]t}
< A ] -ahAlFH(load
Itk g9 =gl 84S

Ph dgeke Rak Avaks

)

Figure 3°14 L(
limit)< ¢13F 27

& Y, sk eu

o

N

of ¥AE AMY &9 Y7 AlddEn

32 ¥87 28

535



e_LS'Kc
1+ Tes

KI’

Ne
+Tes [

Figure 4: Block diagram of diesel engine

O

Figure 42] A4~ K, &= A&2(fuel rack) Y=

5o U HAELS) F9e Uehi A
L& NAEF T, 4 A
Ei=
55—‘—?}, A FA2] BHEHE J[N e m » $*/rad],
FA wPEAT FINem » s/rad], F W AEEE
wlrad/s], AN AW FEEAS} FalE
7F m [N o m], my[V e m]olH

A
R

Z ri E

= n, [rom]e]

@

o,
2t} o =RE 7] &

ge:

s
£y

Py
8
Hy

Xl

|-

33 Mas
Figure 39] AHY
31 Figure 42] <17 F
ol drae] 2%d

i

4 G(s) & 3t
S H(s) & YeRH AlE
EE X %+= Figure 59F 2Tk
YM, K-l

Kz, Tz Ma

l

G(s)

|

H(s)

Figure 5: Block diagram of simulation module

Ne

\J

Ztzy AnA

AWV Yy, Ky, K, Tyt

Gramtd AR Yol P eh3] A A|37¢ #|5%.(2013. 7)

)
o

RN

B Ky (1+ Tys)
- T232+(1+K>1E+K)2T2)3+K61

(4)

22}

o7l A Ky,
Ky, = K K, |t}

Ky = Ky = KK,

e*Ls . K;K
(1+7,s)(1+17T.s)

H(s) =

o] 2 5-H
n,, (t) 2
aelol A e ghe

N.(s)

= lims rye®) = =

& ﬂﬂﬁ olele] zol
K, 9] kol 0ol XW&LN—EHO]]H o7

A L Zro}l x| 1 Kl.J =4 zro]
% 24 3l(speed droop)7t f7}6]—_% o}
Ed, 94 44 SudA yoEa
Mg (t) 2t 3 2]

& gAdeolAel ghe

)\_41:1:2

7} LML 1A
Hol wat F-a7t St
o 9, 2459 Gls
3w

K K, K, Ty) =

1
4z
o

1+(K + K) K, T,

2V R0 T,

o] Ft}. o|2FE K,, T,° £AHol ¢ #hel

536



Table 1: Model engine

Engine 4 stroke cycle 8 cyl' diesel engine

type with T/C

P, 1015[kw]

N, 720[rpm]
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Table 2: Fuel rack position at 720 rpm

Electric
load[%]

0 25 50 75 100

Rack[mm] | 5.7 10.0 | 140 | 180 | 23.0
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